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(54) OPTICAL AMPLIFIER 

(57)Abstract: 

PURPOSE: To suppress degradation in a light signal level 
by feeding exciting light as it is into an optical amplifier 
medium and feeding signal light to the optical amplifier 
medium of the ensuing stage after passing the signal 
light through a light signal characteristic compensating 
section. 

CONSTITUTION: The signal light is made incident on a 
rare earthadded optical fiber 1a through a wavelength 
multiplex separating section 2 and the exciting light is 
made incident thereon through a wavelength multiplex 
separating section 2, by which the signal light is 
amplified. Next, the signal light is made incident on the 
rare earth-added optical fiber 1b of the ensuing stage by 
passing the wavelength multiplex separating section 3, 
the light signal characteristic compensating section 6 
and the wavelength multiplex separating section 3 in this 
order and the exciting light is made incident thereon by 
passing only the wavelength multiplex separating section 
3, by which the signal light is amplified again. Namely, 

only the signal light receives loss in the light signal characteristic compensating section 6 and, 
therefore, the signal input decreases and the rare earth-added optical fiber 1b nearly attains the 
non-saturation state, thereby increasing the gain. Then, the loss of the light signal 
characteristic compensating section 6 is compensated by the rare earth-added optical fiber 1b 
and the gain when the entire part of the optical amplifier A01 is viewed is prevented from being 
decreased by as much as the loss-component of the light signal characteristic compensating 
section 6 as compared with the absence of such loss. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 



22.07.1998 
25.05.1999 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA5fa4gaDA407301 831 P... 2004/1 0/07 



Searching PAJ 



2/2 ^— v 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



3195160 
01.06.2001 



[Number of appeal against examiners decision 11-10017 
of rejection] 

[Date of requesting appeal against examiner's 23.06.1999 
decision of rejection] 

[Date of extinction of right] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAA5fa4gaDA407301831P... 2004/10/07 



Copyright (C); 1998,2003 Japan Patent Office 



JP-A-H07-301831 



[Figure 3] 

Signal light 
Input 

Pump light 
Output 



09) a*s#fFjt (jp) 02) 1 ^ If ^ § (A) (ummum&m^ 

#1^7 - 301831 

(43)&B?B ¥^7¥(1995)11^14B 



(51) IntCL 6 




F I 




G0 2F 1/35 


5 0 1 






H0 4B 10/17 








10/16 












H04B 


9/00 J 








*8S* gS*«W»19 OL (£ 8 H) 


(21)ffiK## 


*5B¥6-94136 


(71)tHgiA 


000005108 








«5££*tB&Sftf?f 


(22)tfHSB 


¥J«6¥(1994) 5/16 5 




















mScaH^rfr**^* 1 TB280»» 














(74)«3A 


#m± /Nil »J§ 



(54) [simo**] ytwm 



(57) 

[«!)*] ft»BK— ^7T-f/<1 a. 1 b<D4>mffl= 



mi 




(2) 



O 18 3 1 



[ttIMft*a>l6H] 

0!>l«l=»«-r*c4:(=*y, lk3fc)t«JK)t0>— : 3^6UJ 

*$<as§-t? & * c <t si#ta t r « *i§*sg 0 

[81*4 3 ] IS#« 1 fEiS©ft<B#4#tt*Siaasii. tttft 

[R*fl5] %Bfi(:U£-3<ttBt©ftlllBttKL Hie* 

&«ti***i. &jftfi£Sffl©'>*< fc fc-oliRBfi* 
■HI* #BfcL. tt«)X<#S»K»£ffitt 

(D*iIiIfl)Hi:ttlt4 ^ U . 
©-oA^aj;fc£;h.-5Bie3 l fcl*flJfE, 

flMwwt©-- 3*»&m**ti««#*i*iitna. 

LTttftr-f V Is— 5>&J:tJ?ttftflMMt 
ttttflW*aa*l*fc«St/*riE, flfe©;S*^a»s6SB 

* c <t £ *$ta«t -r ■sftigfstso 

ife £ c i: «t l*" & ftJttM*. 
[IS*II7] fit#>S5tBK©ftfi^1*tt««ffll*. «■» 
SIS 7 r -f / <t? fc Z> - 1 * ft St <k -T £ ftlttSV. 
[IS*II8] tt*a5tBtt®*tt9tttt*lflttfl*. 

*«»©a««#tttnb7 -r ^i?Mci *w«t-r 

[»#J®9] #BiE(::S-3<1g&©ftit<«i«S?. B&jt; 
B. 11#3ttBfijfeS^S*fcl±«-K-r-5«SS<»jSfi* 

BiB*»aias«*#i:*afl:i,. ffe©st«£S#B« 
*«»©*'i«i«it©n !=»«■*- * - ti=«t y . *a* 

1Sj«H©-oA^t>ta***LSBie3tl*frffi. ffe©»*£ 

a#»«*a LT*©***<©**fi«w=ai y m a? 



a«*a»«BsaLT*©*«MsaH(=ayaL. s 
[B*ai 1] S8*£9fiE«©#il#ftt±««»i*. » 

[»*«1 3] ^BfiKS^ <«»©#«!«!««. Be 
*4 < t t-ol*»Bifi*Bttl**«**4: £S<b L. 

B©Bjt»a#Bff£ttft©%JaMttJi©Mi=KB-4-« 

ct(=*y, SS**S*B!«HA^ai***i.*Bfi*l4lr 
IE, flfe©5ftft^fi»K»*aLT-t(»**?fe©3felie!« 

w=ayai**i. R***»R**&aa*sh*«*3fei* 

KTIE. te©jRS#a«'S8IWSaL-CSit7 , 'f VI/- 

*-t*fcftwtf*rE, <fe©fcft£m#gtffl!£aL-c;;fc0»fc 

5] SI*4I1 3fEK©*S^*$i4M(S«PI*. 
[iS*3ll 7] 19*41 *fcl*I8*]S5*fcliIf*il9 

*fci*ss#«i 3iEK©*i§es$fflLNfcitsn8«o 

NMtifll 8] §t#«1 *fcl*IS*4 5*fcl*sS*ll9 
*fcl*iS*^1 3fEK©3felitS§g$ffll^fc3tS<t^o 

[«*«1 9] IS*H1 *fciili*«5*fciilS*il9 
*fei4»*ai siEKro^tgts^^fflLNfcitigts^ai 

[000 1] 

[S^±©*iJffl^ifl *«MI4»a«S'XTAI=felN 

•6 ftltMS l=Mf * t © ■<? * * . 

[0 0 0 2] 

[i**©ftw] tt*. eaBafc^r-f A©aft»»i=j: 
-5>*«^©jK^ssiqi]i-r*y=<s6(=. »Dtffl<s^T-f/N* 



(3) 



ttmW- 7-30 1 8 3 1 



-<> /<— X. 1 992$, 3 67-3 701 

(OSA Optical Fiber Commun 
ication Conference, 1992, 

pp. 3 6 7 -3 7 0) l=ffi«S£*iT:i*.6o 
[0003] 01 4iz, C£*ro»8)tffl«jfeHHiS 1 OO 
t »tttMtft£«» 200 £rfli^=*:7 r -</<£&&© 
tsfie^*-r 0 jtismsi ooii. ui-t'wiM7r 

•f/^itSSSl 0 1 a, »8»il«7T-f/<1 0 3a, fcj: 

i/aa/*SE»ffl 1 o 4A>e,«fie*H-c^^„ * 

g<lS 2 O 0 1*. x;u t*t7 A;S*Pjt 7 t -f AiSISS 2 O 
1 a fc<fct;2 O 1 b. jt/Oh , v<77YM 20 2afc 
W202b. tftjtfiHt^Tf /<2 0 3 afccfcl/2 O 3 

b, fcj;i/3t/amsissP2 o 5Axe,««*tir^* 0 

3. 1dB, 10. 6dB, 5. 3 d B 17. ifilS^ 

©»tti*. »«*t«77"f/W«r«i=M[B*!hfc*fti* 
*©**#*£ ttlt*»*iWtiO L , #tMll«7 t -f / w 

So 

[0 0 0 4] 

[f6B^*<«*L«fe-5<t:-r-5PS] -tlBBl 4l-^Lfctt 

^uKjuAMST-r a„ c©ia**ffi«-r-6fctoi=5ti9e 

»*m**fc. ^©5tlgteg©jtai73l5T^$t^Jg^ii 
*D3p©|!iia*<*^-r-S. c©Pp^jg£@i&-t£l::l±, »J© 
**««**ifc|::KllVr 
[0 0 0 5] *flW©BMI*. M£©fc«4Hltiil1ltl*£ 

5 «4MK« * HAW & c t (= A & „ 
[0 0 0 6] 

[pa^fl?;*-rsfc©©*pa] -tiBBW^MfiE-r-sfc 

ft. *#§BJl©3fc«MSSS-ei±. *JM«KK*#flU *© 

»w«i= b®* t ii#5t * fc i* £ s-r * *« £ a 

#Btf$ttKU Bi65fel*-5-©**?fel9:©3tli«)«Sl= 

a <* a*. t x i*»utffi® 7 7 -r / <tr ©it 

at? cilery, jfctt*ttttfflK*©ia£i::J:*fttt* 
l^;u©ffiT£}tP*i|-t£a 
[0007] 

©*ie*sji st?>ss £ a* -a = & i= 



»*»i=ffi^*««ri*itio-rs. c©fc©. ;*is©#ii 

•5Ci:A<RlfiEi:*So «]«©5lt4M)ftK©«»$ 
+5J-*#<«3er*Ci:(=*y. 3t±itSS©lt&fii!SI± 

^©frss»T?isis*^*H*fcto. »A*tifc*«^-*# 

[0 0 0 8] 

immmi bit. **w©siis«*Hffi*jHi*TBMii-i- 

So B 1 1*. *«MI=*4» 1 ©fgSfceiJ©:fcig*S3§©« 
fiJcBTrfc-S,, #i§tS3§A0 1 It. %4Mf!ggtT*fc«ft± 
mfttlQiJt? t -f/<1 a;J3«fctf 1 b. aKfi£S#f$ai2 33 
«fctf3. SfeTM VU— £ 4 a fcckt/4 b. Bfiifc 35 5 , 
*«#W4»«»6l=*y«j*4*i*. 

spei*. fctx.1*. eatRit^r-f 
•5. js#»tttt©s#K7T*'<*fci*x*n>«sif© 
if-e*y. »**«#e»*sti::*tLTi*3ii6 
Jt«IMt«»©a*tt#tt»ft:*7 < 
bi=&i«-c. Asi LHH©*En-t?. Be 

7-f VI/- 5 4 ate«fctf56fi*fi»atSU2*ilLr. B 
Sftttttft £S#sS6P 2 $ jl L T#±Sij$*D5t 7 r -f /< 

SttgSSP 2 ©{j&ffl L<Ct>lK— r- l~-^U^TI±3t7 7 -f /<© 
»»flSBHb<Eif«=*y»«8Lrt^*. «#3fcl* 

SP3©IH-CJUSLT. Bi83fel*jRft*a»J8W3©^.S 
ifiLr*S©#±«aSlliD*Pr'f/<1 b«=AW**t. It 

1 btrl*. «#**<ft±S3Sftl3fe7r-r/<1 al=«feyR 

Ltz&v jfes©T?^<t^-A7i <t a: y fuf#fiaiD«® 
■c*y««»i<t**<. *§i)!ife«©«»ST?i*. mm>ta> 

*<«TL. #±Sat*D3t7T-</<1 bl±*ffl«I!|*!Sl=ifi 

**i*#±Biaiiiit7T-f/<i bi=*y»«**i» jtii 

[0 0 0 9] ll2$fflL^T. H 1 ©H)5te0"JlCfcl.^r^#t> 

4t«saai£Hw-r«. b 1 ©«)a©5feig*ssi^^i©i-fit 

fil*1 5 5 2 nm, BiEife»SI*9 8 0 nmtfeli. 3t 

«#^1±fS<SSP6©li*©^S^p-tSfc©i=. «*jy 

l=***»*ttA L*** 5 . lOdBiL. 

fc. ■EPI43til§eSg-C©fi*$ 5 d Be LfcJS^. A EH 

i*3t3a^s§-r?©^*s iodBi Lfc»^. •Eniiitis 

*»*»AL«H^»* («*OdB) TrfeS, #±!S^ 



(4) 



ttm* 7-301 831 



-2 O d BrnJUTCDTOSClfcl^T. 5 d BO^*><fc£ 

*S<0M»8Tlli«2dB, 1 o d B<D!iffe*<fc£ii 

£<D«»ttT*l*tt 4dBt m*i<D 1 X 2 BTFl::ME4 

[0 0 10] H3I*. *^B^I^J:^S2CDllJte«(7)5 , e:li 

gl«2, 3 afccfctf 3 b. %T<i VI/- * 4 afc<fctf4 

3o «##l**7*f V L/ — £ 4 a *5j=tf»ft*a#«aJ 
2S1LT, Slfi3tl*?**^S^SI«2*ilLr*±S 
tt*77-f/<1 al=A»**U *L*. 

»e. Sft»i^ss3 ba>int?iiiiaLr. as%iix 
kirk? 7 4**1 bc:Ai***u «#*i*stfa»s**i 

[0 0 1 1] H4I*. **M(=J:-&SB3a)Sflfi«(D3fcit 

ft4#±«a*D*^r-f/<i afcj:r;i b. &ft*ma 

■*2£J:tf3. *7-fVI/-^4aSW4b, B& 

l*#7-f V £ 4 a JiLt*±aS»ft77 -f /< 1 
al=A»t**U ttft*B#tt«2. *±*MHnft:7 7-f 
AH, aft*M»K»3(D«|T?a»LfcBiB*lc«fcy 

«mb**i*. o^ic. tt«*i±at*M4MB*3« 
ttttme. ftjt»m5Mttt3G>NRT?aaLT. x 
2 saLTBfi**LTL^«*sa)*±aas 

**J6«(c*5^rti. mi<aitJ&#J<tl^*i<D&m*< 

[0 0 12] H5I*. *^BJ|Cj:^B4CD||Jffi^J(7)3»fetg 

♦ssso«fiE0-ea&«o 3fc4m«A0 4i*, ^igts&js-r? 

fc*«±S»ftWte?7-f/<1 afccfctf 1 b. 

SSaJ2a. 2 bfccfcl/3. *T>f VI/- * 4 afc£tf4 

b. BiB3KX5 a££tf 5 b. *«#W11»«»6|CJ: 

«»»»2a*aLT»±«»*n*^T-f/<1 aCA 
*fr**U MM»m2 a tlLfeft 1 0)B&% (5 

a) t. at**&#i»m2b« ft±mmuft7T-('<^ 
b. aft»a»Htffl3o>iiRT?aiaLfc*2(Diafi5t; (5 

b) i=cfcyia«aF*i*. o^ic flmfci*xjt*B&ii 



SJ3. 5MB«4*1±Mflttf6« X»K5MH*3 4>l|-ea 
iSLT. Xia>B&3fcl±X«*K*^ff3« 

2 *aLr*«a>*±«»*o* ^ t 
[0013] i6i±, *§£BRiz&&m 5 (ommmoittm 

e&<Dttlj£BI'T?fe«. «iHSA0 5(t, ftHMKITT? 

fc*«±H»tnjit^T-r/<i ate<fctfi b. a«ji» 

8»2a, 2 b*5J:tf3. *7-f 4 a J3«fctf4 

b, BfiftX5* 3ttfll«Wtt1fim6. EM 3 5- 71= 

&§>mi*m®2a£mLTft±m%imt}iyT-('<i ate 

AM**l*o Bfi*l*a**m»i8»2 a £ilLT#± 
77>f /<1 al=*5L^T;mi**l«i:^ofcB«*l*a** 

m#st3J3. *±gg«77>f/<i.b, xjt*&a* 

»2 b£aLTJ5*rS^— 7T?J5a*U Htf H i:8B£ 
^t#tt*iltai 6 . sftft**»JK»3<DIK-caiaLT. B 

fi*i*aft*s»«t«3. Bfi*a>swrt»i*a**m 

»»»2b*iiLr*S(D#±SaSftl*7T-f/<1 bl= 
!Blfl)JHt«i:B«fl)»*A<»6*i6. **fc«T? 

i*. Be«*s»*ti-TWffl7r*/s:«). »^csa*d 
fc4ft±fiam*77>f^i a. 1 basj;tfi c xs 

2. 3afc^tf3b, 3t7^VU-^4a^ 
bl=<fcy«fll**L4„ «#*l**7-fVU— * 4 a fc* 

tf««*a»iSt»2saLr#±saMra*7r^/<i a 

l=A»S*i* 0 ififtliiftft* l»d»2 Si L t*± 

4o o^ir. ««jfel*&Jt»&l|03 a* ft«#Wtt 
M^aJ6a. ;jSg^m^gtSP3 a(7)IHt?ili®LT. B^ 

*i4*«*a»iBt»3 a $iLtaso*±aafti*7 

ic, m^*l4;Jfifi^M^gS^3 b. *«*H*tt««»6 

b. aft^a»»»3 bcDiro-eaiBLr. Be*i*»* 
^■AiKff 3 b sa ur *Ko>»±s«aa*^ t -f /< 1 

ft«BiWa)»i«f Lt2T?li&<, 3fil±Ott»fl 

»14ffl«ffl*3tiifi»(cffl^a2it;ctA<wffi(r<fy % m 

[0 0 1 5] 08- 1 Or*. ^*B^(Ccfc^m7~9CDl^ 



(5) 



nmw- 7-3 0 1 8 3 1 



!SaJ6C0A^l$U (08) , tBrtfflJ (09) % SfcliAtti 
(010) |C»BLTl^. *"f. C(^3ta5Q a a 4c 

y % z*ie>a>fi»t**<jqia**i4o co*7-rvb-ii 
[0 0 16] o^ic, 5feflifi4 ctfjfc/O K/^x^-r ;u 

[0 0 1 7] 3fcSffi4 c^T-fVU-^ijli; 

«*. ifcSJ^fcateT-f VI — A(Dai!i£ K 

[OO 1 8] 01 11*, **HI=<»:«ftiMW«ffl^fe 

iioo. fiSI8jtPr-r/<i 0 6. XSfl|2 0 0fr 
ttft&lltti 0 0U, 1X/XKM1 o 

4. ft««m»ifli*«ia»a&^««imi« 1 osi:* 
y mrs 1 o 5 it. m 1 ~m9<D3iffi<?i 

l=*Lfc^-r*L^©3feli«l8-T?fci>. *3tft<HI=«fc4i 
[0 0 19] 01 21*. **«!::,}: «*4MS«£mtfe 

*e*5'X^A©ft2©*i6«©iiij*H-e**. 

«1 0 0. feiSISS3t7 7'-f/<1 0 6, *§<lt£2 OOfr 

&«U***t. tttt£tttt2oor±. Km^fti±&m®z 
»*i&A/£%imBB 2 0 6. jt/sm^^sa 2 o 5 1= * 
u«***i*. ft*«s 2 o e i*. m 1 ~ft9<astjM»0i] 

I*. ftgft&lcfclNT. %tt*«tt*Mtff&tt*&A/£ 
c <k ic J: * 3t«J»Bg<OfiJ»*fcl±3iS*$tt*<t* fflE L 

fcjtein^ * «fiic-c # s am A< & -6 . 

[0020] 01 31*. *#§Bjj(::«fcS3fcii<'SS§£ffll>fc 



«i 00. einss^^T-f/N'i 0 6. jtigts^ssssa o 

O. 3tS<l«2 0 0*NP,«fiE**l€>. 3fcig*S*i9*3g3 O 

oi*. 11 ~m9CDHffi«iiir*LfcLx-r*t*N<©*iitgs 
[0021] 

fcy. B£%Sflt£Jtft)£-l*«^J:tt<. ytfll^ttttft 
««M>«5fe**ll«L. Affl*ftT^Jt#*B»Jt»*Wff 
*«5l£*«»*«lrt-C**»!lJll!&<**. Lf=ft<o-C, # 

[0®eDft¥fcifti?S] 

[0 1] ft 1 <OHS£<5"iro^±§KSSro«m0c 

[02] ft 1 ommmaaftmpsmzisit^sk^mttm 
mm, 

[0 3] ft2aftftfl(D%iMBS0>fl|jiBH. 

[04] msanmmoftmfe&omfs.®, 
[05] ft4(»ii«£0ij©3tiiiess(D«fie0o 
[0 6] *sa>mmm<Diitmmaa)mis,a. 

[0 7] ft6<7)Hfi£Ci|fl>5tig»5SSro«fiE0. 
[0 8] ft7<D§DS6«<D*litSSS<O«)ilc0o 
[09] ft8a>£fe04(Dftttasa)fltlft0. 
[010] ftOOJtfKflOjfejlfSVafltjftBI. 
[011] &e&->X^A<Dft 1 <DftJ|£#J<Dt8fi)c0„ 
[012] 3feeiSlvXT-A(Dft2(OSIffi«(O«fi£0 o 
[013] 3tea->X^A<Dft3©llffi«<D«fiR0. 

[01 4] »*»«ft7T-f/<s*aa«»i=fti^fc* 

[»^©KW] 

A0 1~A0 9. 1 0 5. 20 6:*iieS. 1a, 1 
b, 1 c : #±S5$aQ3fc7 7'f A. 2. 2 a. 2 b, 
3, 3 a. 3b :ifi^l»Sfif, 4 a, 4 b : jfeT'T 
VU->. 4 c : Jt»o D a. 5. 5 a, 5 b : BjSftSL 
6, 6a. 8b:AfWttM(Ml. 7:HSt55-. 
100:fta««. 1 O 6 : e&S&jt? 7"T /<. 2 0 
O : 3fcg«8L 10 4: Bft/&IE«». 2 O 5 : 3fe/ 
mfv^JftSP. 101a, 20 1a. 2 O 2 b : X;U t*-t7 
A;^fl)Djfe7T-r/<litSS§. 103a, 203a, 203 
b : #mm&itt7 7-<'<, 2 0 2 a. 2 O 2 b : 
hVU7<;l/9. 3 O O : jfclgtg+f88g o 



(6) 



nmw-7-3 0 1831 



[01] 



[12] 




-40 



-30 -20 -10 



[03] 




[05] 



[06] 



S5 



AOS 




(8) 



ttffl¥ 7-301831 



[EM 3] 


100 

/ 


013 








300 





[1211 4] 



0t4. 



too 



7 




103a 

/ 






















™i« 202a \ 201b 202b ^ 



202a \ 201b 202b 

201a 203ft 20: j b 205 

^ 

200 



